Metabolic and antihypertensive effects of moxonidine and moxonidine plus irbesartan in patients with type 2 diabetes mellitus and mild hypertension: a sequential, randomized, double-blind clinical trial.
The autonomic nervous system plays an important part in the homeostasis of blood pressure (BP), and sympathetic overactivity may contribute to metabolic conditions such as glycemic intolerance or insulin resistance. This study evaluated the anti-hypertensive and metabolic effects of moxonidine, a selective imidazoline II-receptor agonist that lowers BP by central inhibition of the sympathetic nervous system, and moxonidine plus the angiotensin II-receptor blocker irbesartan in patients with type 2 diabetes mellitus and mild hypertension. This was a study in patients with type 2 diabetes previously untreated with medication and untreated mild hypertension (diastolic blood pressure [DBP] >90 and <105 mm Hg). For the first 3 months of the study, all patients were treated for hypertension with moxonidine 0.2 mg once daily (M0.2) to establish a moxonidine baseline. After this single-arm period, patients were randomized to receive double-blind treatment with moxonidine 0.2 mg BID (M0.4) or moxonidine 0.2 mg plus irbesartan 150 mg (M0.2+1) once daily for 3 months. Changes in DBP, systolic blood pressure (SBP), body mass index (BMI), fasting and postprandial plasma glucose (FPG and PPG), fasting and postprandial plasma insulin (FPI and PPI), glycosylated hemoglobin (HbA(1c)), Homeostasis Model Assessment of insulin sensitivity (HOMA-S), total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), and triglycerides (TG) were evaluated at baseline, 3 months (end of single arm period), and 6 months (end of randomized treatment period). The study enrolled 99 patients (50 men, 49 women; mean [SD] age, 55 [7] years; mean BMI, 26.8 [0.9]). No significant changes in BMI, PPG, PPI, TC, or LDL-C were observed over the entire study period. At 3 months, treatment with M0.2 was associated with significant improvements from baseline in SBP and DBP (P < 0.05), whereas there were no significant changes in HbA(1c), FPG, FPI, HOMA-S, HDL-C, or TG. At 6 months, significant decreases from baseline in HbA(1c), FPG, FPI, HOMA-S, and TG were observed in the M0.4 group (all, P < 0.05), but not in the M0.2+1 group. The M0.4 group also had a significant increase from baseline in HDL-C (P < 0.05) that was not seen in the M0.2+1 group. The changes in FPI and HOMA-S were significantly greater in the M0.4 group compared with the M0.2+1 group (P < 0.05). Significant decreases from baseline in SBP and DBP were observed in both the M0.4 and M0.2+1 groups (P < 0.02 and P < 0.01, respectively). No patient withdrew from the study because of a drug-related adverse event, and there were no clinically significant drug-related changes in laboratory values during the study. In these patients with type 2 diabetes and mild hypertension, the M0.4 group had greater improvements in measures of glucose metabolism and the plasma lipid profile compared with those treated with M0.2+1.